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SEQUENCE LISTING 



PCT/US00y34396 



<110> E.I. du Pont de Nemours and Company 

<120>. Aspartate Kinase 

<130> BB1430 PCX 

<140> 
<141> 

<150> 60/172944 
<151> 1999-12-21 

<160> 24 

<170> Microsoft Office 97 

<210> 1 
<211> 565 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (127) 

<400> 1 

gcacgaggtt gaagagcttg agaaaatagc aattgttcgt ctacttcagc agagggcgat 60 
aatttcactt atcggaaatg tggagcaatc gtctctcata ctagaaaaga cgggacgtgt 120 
gctgagngaa agtggggtta at'gttcagat gatctcgcaa ggagcgtcaa aggttaacat 180 
gtcgctgata gtccatgata gcgatgcaaa ggcactcgta gaagcccttc atcaggcgtt 240 
ctttgaagac gatgtcctat cacaagtcga agcggagaac ctactcgtgg gctgatcaac 300 
gtaggctttg ctgggtccag gcgtgttatc tgttatagat tcccactcgc ctccatgaac 360 
ggcatgggca ttggatcatt gatcatgttt tgcttgaaac aagtatgtct tccaggttct 420 
cagccaatga ctgcaaaact gtgtttctgt tttagaactg tttgcagaca ccagtgagct 4 80 
gcgagcaccg attgtcaaca agatggcaag cctgtgatat aattccaact gtctctaatc 540 
aatatatata ataaacatta tcaat 565 



<210> 2 
<211> 97 
<212> PRT 
<213> Zea mays 

<220> 

<221> UNSURE 
<222> (42) 

<400> 2 

His Glu Val Giu Glu Leu Glu Lys lie Ala lie Val Arg Leu Leu Gin 
15 10 15 

Gin Arg Ala lie lie Ser Leu lie Gly Asn Val Glu Gin Ser Ser Leu 
20 25 30 



lie Leu Glu Lys Thr Gly Arg Val Leu Xaa Glu Ser Gly Val Asn Val 
35 40 45 
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Gin Met lie Ser Gin 
50 

His Asp Ser Asp Ala 
65 

Phe Glu Asp Asp Val 
85 

Gly 



Gly Ala Ser Lys Val Asn 
55 

Lys Ala Leu Val Glu Ala 
70 ' 75 

Leu Ser Gin Val Glu Ala 
90 



Met Ser Leu lie Val 
60 

Leu His Gin Ala Phe 
80 

Glu Asn Leu Leu Val 
95 



<210> 3 
<211> 513 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (474) 

<400> 3 

acagagcagg aggactcaga aatggcaatc ccagtgcgat cggctgccgc gccccgccgc 60 
ctcgttccgt cgatacctcc ggcgagctct ggacatgttc gaggactggc gtgcttcggt 120 
acccgaaccg ggcctcgcgg tgcaagaggg ttgtcaatgg tggtcgccga ctccaccagc 180 
cgtcgggcca agcaagcgga cggcggggac ggcgtccttg gggcgcctgt tctcggaggg 240 
ctcgggatgg agggattggg ggatcagctc agcgtggtga tgaagttcgg ggggtcctcg 300 
gtgtcgtcgg ccgcgaggat ggctgaggtg gccggcctca tcctgacgtt ccccgaggag 360 
cgccccgtcg tcgttctctc tgccatgggg aaaaccacca acaaccttct ccttgctggg 420 
agaaaaggca ataaggtgtg gagttatcat gttttctgaa atccgaagaa tggnatatgg 4 80 
tcaaaaagcc taaaatatca aagtatccca act 513 



<210> 4 

<211> 152 

<212> PRT 

<213> Zea mays 

<400> 4 

Thr Glu Gin Glu 
1 

Ala Pro Arg Arg 
20 

Val Arg Gly Leu 
35 

Arg Gly Leu Ser 
50 

Gin Ala Asp Gly 
65 

Leu Gly Met Glu 



Gly Gly Ser Ser 
100 



Asp Ser Glu Met 
5 



Leu Val Pro Ser 



Ala Cys Phe Gly 
40 

Met Val Val Ala 
55 

Gly Asp Gly Val 
70 



Gly Leu Gly Asp 
85 



Val Ser Ser Ala 



Ala lie Pro Val 
10 

lie Pro Pro Ala 
25 

Thr Arg Thr Gly 



Asp Ser Thr Ser 
60 

Leu Gly Ala Pro 
75 

Gin Leu Ser Val 
90 

Ala Arg Met Ala 
105 



Arg Ser Ala Ala 
15 

Ser Ser Gly His 
30 

Pro Arg Gly Ala 
45 

Arg Arg Ala Lys 



Val Leu Gly Gly 
80 

Val Met Lys Phe 
95 

Glu Val Ala Gly 
110 
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Leu lie 



Leu Thr Phe Pro Glu Glu Arg Pro Val Val Val Leu Ser Ala 
115 120 125 



Met Gly 
130 



Lys Thr Thr Asn Asn Leu Leu Leu Ala Gly Arg Lys Gly Asn 
135 * 140 



Lys Val 
145 



Trp Ser Tyr His Val Phe 
150 



<210> 5 
<211> 1985 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (532) 

<220> 

<221> unsure 
<222> (1180) 

<400> 5 

gcaccagaca gagcaggagg actcagaaat ggcaatccca gtgcgatcgg ctgccgcgcc 60 
ccgccgcctc gttccgtcga tacctccggc gagctctgga catgttcgag gactggcgtg 120 
cttcggtacc cgaaccgggc ctcgcggtgc aagagggttg tcaatggtgg tcgccgactc 180 
caccagccgt cgggccaagc aagcggacgg cggggacggc gtccttgggg cgcctgttct 24 0 
cggagggctc gggatggagg gattggggga tcagctcagc gtggtgatga agttcggggg 300 
gtcctcggtg tcgtcggccg cgaggatggc tgaggtggcc ggcctcatcc tgacgttccc 360 
cgaggagcgc cccgtcgtcg ttctctctgc catggggaaa accaccaaca accttctcct 420 
tgctggagag aaggcagtag ggtgtggagt tatccatgtt tctgaaatcg aagagtggaa 480 
tatggtcaaa agcctacata tcaagacggt ggatgaactt ggacttccaa gnatctgtaa 54 0 
tacaagcctt tatgaactgg agcaactatt gaaaggtatc gctatgatga aagagctgac 600 
gcctaggacc agtgactacc ttgtttcatt tggagaatgc atgtccacca ggattttttc 660 
tgcttatttg aacaaaattc gtgtcaaggc acggcagtat gacgcatttg atattggttt 720 
cattacaact gatgaatttg gtaatgcgga tatcttagaa gcaacctatc ctgctgttgc 780 
gaagagactt catggggact ggatacagga tccagcgata cctgttgtta ctgggttcct 840 
tgggaagggc tggaaatctg gtgctgtaac tactttaggc cgaggtggta gtgacttgac 900 
tgctacaacc attggtaaag ccttgggact gagagaaatt caggtatgga aagatgttga 960 
tggtgtactt acttgtgatc caaatatcta cccacatgca aagactgttc catacttaac 1020 
atttgaagag gccacagaac ttgcttattt tggtgctcag gttttgcatc cacaatcgat 1080 
gagacctgct agagaaggtg atattccagt tagggttaag aattcataca accctaaagc 1140 
tccaggcacc cttattacca gacaaagaga catggataan ggtctggttg tactaactag 1200 
catagtgctc aagtcaaatg tcactatgtt ggacattgtg agcactcgga tgcttggtca 12 60 
gtatggtttt ctggcaaggg tatcaggtat ttgctatatt gaagatctat gtatatctgt 1320 
ggattgtgtt gctaccagtg aagttagtgt ttctgtgtca cttgatccat caaagatctg 1380 
gagtagggaa ctgatacagc aggcaagtga acttgaccat gtagttgaag agcttgagaa 14 4 0 
aatagcaatt gttcgtctac ttcagcagag ggcgataatt tcacttatcg gaaatgtgga 1500 
gcaatcgtct ctgatactag aaaagacggg acgtgtgctg aggaaaagtg gggttaatgt 1560 
tcagatgatc tcgcaaggag cgtcaaaggt taacatgtcg ctgatagtcc atgatagcga 1620 
tgcaaaggca ctcgtagaag cccttcatca ggcgttcttt gaagacgatg tcctatcaca 1680 
agtcgaagcg gagaacctac tcgtgggctg atcaacgtag gctttgctgg gtccaggcgt 17 4 0 
gttatctgtt atagattccc actcgcctcc atgaacggca tgggcattgg atcattgatc 1800 
atgttttgct tgaaacaagt atgtcttcca ggttctcagc caatgactgc aaaactgtgt 18 60 
ttctgtttta gaactgtttg cagacaccag tgagctgcga gcaccgattg tcaacaagat 1920 
ggcaagcctg tgatataatt ccaactgtct ctaatcaata tatataataa acattatcaa 1980 



tatct 



1985 



wo 01/46393 



PCTAJSOO/34396 



<210> 6 

<211> 560 

<212> PRT 

<213> Zea mays 

<220> 

<221> UNSURE 
<222> (168) 

<220> 

<221> UNSURE 
<222> (384) 

<400> 6 

Met Ala lie Pro Val Arg Ser Ala Ala Ala Pro Arg Arg Leu Val Pro 
15 10 15 

Ser lie Pro Pro Ala Ser Ser Gly His Val Arg Gly Leu Ala Cys Phe 
20 25 30 

Gly Thr Arg Thr Gly Pro Arg Gly Ala Arg Gly Leu Ser Met Val Val 
35 40 45 

Ala Asp Ser Thr Ser Arg Arg Ala Lys Gin Ala Asp Gly Gly Asp Gly 
50 55 60 

Val Leu Gly Ala Pro Val Leu Gly Gly Leu Gly Met Glu Gly Leu Gly 
65 70 75 80 

Asp Gin Leu Ser Val Val Met Lys Phe Gly Gly Ser Ser Val Ser Ser 
85 90 95 

Ala Ala Arg Met Ala Glu Val Ala Gly Leu lie Leu Thr Phe Pro Glu 
100 105 110 

Glu Arg Pro Val Val Val Leu Ser Ala Met Gly Lys Thr Thr Asn Asn 
115 120 125 

Leu Leu Leu Ala Gly Glu Lys Ala Val Gly Cys Gly Val lie His Val 
130 135 140 

Ser Glu lie Glu Glu Trp Asn Met Val Lys Ser Leu His lie Lys Thr 
145 150 155 160 

Val Asp Glu Leu Gly Leu Pro Xaa lie Cys Asn Thr Ser Leu Tyr Glu 
165 170 175 

Leu Glu Gin Leu Leu Lys Gly lie Ala Met Met Lys Glu Leu Thr Pro 
180 185 190 

Arg Thr Ser Asp Tyr Leu Val Ser Phe Gly Glu Cys Met Ser Thr Arg 
195 200 205 

lie Phe Ser Ala Tyr Leu A.SR Lys lie Arg Val Lys Ala Arg Gin Tyr 
210 215 220 

Asp Ala Phe Asp lie Gly Phe He Thr Thr Asp Glu Phe Gly Asn Ala 
225 230 235 240 
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Asp lie Leu Glu Ala Thr Tyr Pro Ala Val Ala Lys Arg Leu His Gly 
245 250 255 

Asp Trp He Gin Asp Pro Ala lie Pro Val Val Thr Gly Phe Leu Gly 
260 265 270 

Lys Gly Trp Lys Ser Gly Ala Val Thr Thr Leu Gly Arg Gly Gly Ser 
275 280 285 

Asp Leu Thr Ala Thr Thr He Gly Lys Ala Leu Gly Leu Arg Glu He 
290 295 300 

Gin Val Trp Lys Asp Val Asp Gly Val Leu Thr Cys Asp Pro Asn He 
305 310 315 320 

Tyr Pro His Ala Lys Thr Val Pro Tyr Leu Thr Phe Glu Glu Ala Thr 
325 330 335 

Glu Leu Ala Tyr Phe Gly Ala Gin Val Leu His Pro Gin Ser Met Arg 
340 345 350 

Pro Ala Arg Glu Gly Asp He Pro Val Arg Val Lys Asn Ser Tyr Asn 
355 360 365 

Pro Lys Ala Pro Gly Thr Leu He Thr Arg Gin Arg Asp Met Asp Xaa 
370 375 380 

Gly Leu Val Val Leu Thr Ser He Val Leu Lys Ser Asn Val Thr Met 
385 390 395 400 

Leu Asp He Val Ser Thr Arg Met Leu Gly Gin Tyr Gly Phe Leu Ala 
405 410 415 

Arg Val Ser Gly He Cys Tyr He Glu Asp Leu Cys He Ser Val Asp 
420 425 430 

Cys Val Ala Thr Ser Glu Val Ser Val Ser Val Ser Leu Asp Pro Ser 
435 440 445 

Lys He Trp Ser Arg Glu Leu He Gin Gin Ala Ser Glu Leu Asp His 
450 455 460 

Val Val Glu Glu Leu Glu Lys He Ala He Val Arg Leu Leu Gin Gin 
465 470 475 480 

Arg Ala He He Ser Leu He Gly Asn Val Glu Gin Ser Ser Leu He 
485 490 495 

Leu Glu Lys Thr Gly Arg Val Leu Arg Lys Ser Gly Val Asn Val Gin 
500 505 510 

Met He Ser Gin Gly Ala Ser Lys Val Asn Met Ser Leu He Val His 
515 520 525 

Asp Ser Asp Ala Lys Ala Leu Val Glu AJLa Leu His Gin Ala Phe Phe 
530 535 540 



Glu Asp Asp Val Leu Ser Gin Val Glu Ala Glu Asn Leu Leu Val Gly 
545 550 555 560 
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<210> 7 
<211> 1953 
<212> DNA 
<213> Zea mays 



m 
m 



□ 
m 



<400> 7 

gagcaggagg 

gttccgtcga 

cgaaccgggc 

cgggccaagc 

gggatggagg 

tcgtcggccg 

cccgtcgtcg 

aaggcagtag 

agcctacata 

ctagatgaac 

accagtgact 

ttgaacaaaa 

actgatgaat 

cttcatgggg 

ggctggaaat 

accattggta 

cttacttgtg 

gaggccacag 

gctagagaag 

acccttatta 

tcaaatgtca 

gcaagggtat 

gaagttagtg 

caggaacttg 

cagagggcga 

acgggacgtg 

aaggttaaca 

catcaggcgt 

ggctgatcaa 

cctccatgaa 

ttccaggttc 

accagtgagc 

tgtctctaat 



actcagaaat 

tacctccggc 

ctcgcggtgc 

aagcggacgg 

gattggggga 

cgaggatggc 

ttctctctgc 

ggtgtggagt 

tcaagacggt 

tggagcaact 

accttgtttc 

ttcgtgtcaa 

ttggtaatgc 

actggataca 

ctggtgctgt 

aagccttggg 

atccaaatat 

aacttgctta 

gtgatattcc 

ccagacaaag 

ctatgttgga 

ttgctatatt 

tttctgtgtc 

accatgtagt 

taatttcact 

tgctgaggaa 

tgtcgctgat 

tctttgaaga 

cgtaggcttt 

cggcatgggc 

tcagccaatg 

tgcgagcacc 

caatatatat 



ggcaatccca 

gagctctgga 

aagagggttg 

cggggacggc 

tcagctcagc 

tgaggtggcc 

catggggaaa 

tatccatgtt 

ggatgaactt 

attgaaaggt 

atttggagaa 

ggcacggcag 

ggatatctta 

ggatccagcg 

aactacttta 

actgagagaa 

ctacccacat 

ttttggtgct 

agttagggtt 

agacatggat 

cattgtgagc 

tgaagatcta 

acttgatcca 

tgaagagctt 

tatcggaaat 

aagtggggtt 

agtccatgat 

cgatgtccta 

gctgggtcca 

attggatcat 

actgcaaaac 

gattgtcaac 

aataaacatt 



gtgcgatcgg 

catgttcgag 

tcaatggtgg 

gtccttgggg 

gtggtgatga 

ggcctcatcc 

accaccaaca 

tctgaaatcg 

ggacttccaa 

atcgctatga 

tgcatgtcca 

tatgacgcat 

gaagcaacct 

atacctgttg 

ggccgaggtg 

attcaggtat 

gcaaagactg 

caggttttgc 

aagaattcat 

aaggttgtac 

actcggatgc 

tgtatatctg 

tcaaagatct 

gagaaaatag 

gtggagcaat 

aatgttcaga 

agcgatgcaa 

tcacaagtcg 

ggcgtgttat 

tgatcatgtt 

tgtgtttctg 

aagatggcaa 

ate 



ctgccgcgcc 

gactggcgtg 

tcgccgactc 

cgcctgttct 

agttcggggg 

tgacgttccc 

accttctcct 

aagagtggaa 

gatctgtaat 

tgaaagagct 

ccaggatttt 

ttgatattgg 

atcctgctgt 

ttactgggtt 

gtagtgactt 

ggaaagatgt 

ttccatactt 

atccacaatc 

acaaccctaa 

taactagcat 

ttggtcagta 

tggattgtgt 

ggagtaggga 

caattgttcg 

cgtctctcat 

tgatctcgca 

aggcactcgt 

aagcggagaa 

ctgttataga 

ttgcttgaaa 

ttttagaact 

gcctgtgata 



ccgccgcctc 

cttcggtacc 

caccagccgt 

cggagggctc 

gtcctcggtg 

cgaggagcgc 

tgctggagag 

tatggtcaaa 

acaagacatg 

gacgcctagg 

ttctgcttat 

tttcattaca 

tgcgaagaga 

ccttgggaag 

gactgctaca 

tgatggtgta 

aacatttgaa 

gatgagacct 

agctccaggc 

agtgctcaag 

tggttttctg 

tgctaccagt 

actgatacag 

tctacttcag 

actagaaaag 

aggagcgtca 

agaagccctt 

cctactcgtg 

ttcccactcg 

caagtatgtc 

gtttgcagac 

taattccaac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1953 



<210> 8 
<211> 555 
<212> PRT 
<213> Zea mays 

<400> 8 

Met Ala lie Pro Val Arg Ser Ala Ala Ala Pro Arg Arg Leu Val Pro 
15 10 15 

Ser lie Pro Pro Ala Ser Ser Gly His Val Arg Gly Leu Ala Cys Phe 
20 25 30 

Gly Thr Arg Thr Gly Pro Arg Gly Ala Arg Gly Leu Ser Met Val Val 
35 40 45 

Ala Asp Ser Thr Ser Arg Arg Ala Lys Gin Ala Asp Gly Gly Asp Gly 
50 55 60 
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Val Leu Gly Ala Pro Val Leu Gly Gly 
65 70 

Asp Gin Leu Ser Val Val Met Lys Phe 
85 



PCTAJSOO/34396 

Leu Gly Met Glu Gly Leu Gly 
75 80 

Gly Gly Ser Ser Val Ser Ser 
90 95 



Ala Ala Arg Met Ala Glu Val Ala Gly Leu lie Leu Thr Phe Pro Glu 

100 105 110 

Glu Arg Pro Val Val Val Leu Ser Ala Met Gly Lys Thr Thr Asn Asn 

115 120 125 



Leu Leu Leu Ala Gly 
130 

Ser Glu lie Glu Glu 
145 

Val Asp Glu Leu Gly 
165 

Glu Leu Glu Gin Leu 
180 

Pro Arg Thr Ser Asp 
195 

Arg lie Phe Ser Ala 
210 



Tyr Asp Ala Phe Asp 
225 

Ala Asp lie Leu Glu 
245 

Gly Asp Trp lie Gin 
260 

Gly Lys Gly Trp Lys 
275 

Ser Asp Leu Thr Ala 
290 

lie Gin Val Trp Lys 
305 

lie Tyr Pro His Ala 
325 

Thr Glu Leu Ala Tyr 
340 

Arg Pro Ala Arg Glu 
355 

Asn Pro Lys Ala Pro 
370 



Glu Lys Ala Val Gly Cys 
135 

Trp Asn Met Val Lys Ser 
150 155 



Leu Pro Arg Ser Val lie 
170 



Leu Lys Gly lie Ala Met 
185 



Tyr Leu Val Ser Phe Gly 
200 



Tyr Leu Asn Lys lie Arg 
215 



lie Gly Phe lie Thr Thr 
230 235 

Ala Thr Tyr Pro Ala Val 
250 



Asp Pro Ala lie Pro Val 
265 



Ser Gly Ala Val Thr Thr 
280 



Thr Thr lie Gly Lys Ala 
295 



Asp Val Asp Gly Val Leu 
310 315 

Lys Thr Val Pro Tyr Leu 
330 



Phe Gly Ala Gin Val Leu 
345 



Gly Asp lie Pro Val Arg 
360 



Gly Thr Leu lie Thr Arg 
375 



Gly Val lie His Val 
140 

Leu His lie Lys Thr 
160 

Gin Asp Met Leu Asp 
175 

Met Lys Glu Leu Thr 
190 

Glu Cys Met Ser Thr 
205 

Val Lys Ala Arg Gin 
220 

Asp Glu Phe Gly Asn 
240 

Ala Lys Arg Leu His 
255 

Val Thr Gly Phe Leu 
270 

Leu Gly Arg Gly Gly 
285 

Leu Gly Leu Arg Glu 
300 

Thr Cys Asp Pro Asn 
320 

Thr Phe Glu Glu Ala 
335 

His Pro Gin Ser Met 
350 

Val Lys Asn Ser Tyr 
365 

Gin Arg Asp Met Asp 
380 
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Lys Val Val Leu Thr Ser lie Val Leu Lys Ser Asn Val Thr Met Leu 
385 390 395 400 

Asp lie Val Ser Thr Arg Met Leu Gly Gin Tyr Gly Phe Leu Ala Arg 
405 410 415 

Val Phe Ala lie Phe Glu Asp Leu Cys lie Ser Val Asp Cys Val Ala 
420 425 430 

Thr Ser Glu Val Ser Val Ser Val Ser Leu Asp Pro Ser Lys lie Trp 
435 440 445 

Ser Arg Glu Leu lie Gin Gin Glu Leu Asp His Val Val Glu Glu Leu 
450 -455 460 

Glu Lys lie Ala He Val Arg Leu Leu Gin Gin Arg Ala He He Ser 
465 470 475 480 

Leu He Gly Asn Val Glu Gin Ser Ser Leu He Leu Glu Lys Thr Gly 
485 490 495 

Arg Val Leu Arg Lys Ser Gly Val Asn Val Gin Met He Ser Gin Gly 
500 505 510 

Ala Ser Lys Val Asn Met Ser Leu He Val His Asp Ser Asp Ala Lys 
515 520 525 

Ala Leu Val Glu Ala Leu His Gin Ala Phe Phe Glu Asp Asp Val Leu 
530 535 540 

Ser Gin Val Glu Ala Glu Asn Leu Leu Val Gly 
545 550 555 



<210> 9 

<211> 455 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> unsure 
<222> (366) 

<220> 

<221> unsure 
<222> (394) 

<220> 

<221> unsure 
<222> (406) 

<220> 

<221> unsure 
<222> (414) 

<220> 

<221> unsure 
<222> (425) 



8 
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<220> 

<221> unsure 
<222> (431) 

<220> 

<221> unsure 
<222> (455) 

<400> 9 

caacgctttg ccaatggtgg 
agcacatgat ttccatcctt 
aatccaatca ccctgtaacc 
atttgtgaaa tcatcagtag 
tttcccaagt ttattcaaat 
aaacaaggta atcccgtgtc 
aagaangttg gttccaattc 
ccaantccca nagcctcatc 



tagcagtcaa gtcgctgcca 
ttccaaggaa accagtaact 
tctttgcaac agcaggatat 
ttataaagcc aatatcaaat 
atgcaagcaa atattcttgt 
ctaaggagtt aagttctttc 
cttccaaata aaanccttga 
aaattagtcc ctaan 



cctctgccta aagtggtgac 60 
ataggaatag cagggtcgtc 120 
gtcgcttcaa gaatgtccgc 180 
gcatcatact gccgagcctt 240 
agacatgcat tcaccgaagg 300 
aatcaatagc aacaccctta 360 
aacaantccg gatnctaatc 420 

455 



<210> 10 
<211> 114 
<212> PRT 

<213> Oryza sativa 
<400> 10 

Leu Lys Glu Leu Asn Ser Leu Gly His Gly lie Thr Leu Phe Pro Ser 
15 10 15 

Val Asn Ala Cys Leu Gin Glu Tyr Leu Leu Ala Tyr Leu Asn Lys Leu 
20 25 30 

Gly Lys Lys Ala Arg Gin Tyr Asp Ala Phe Asp lie Gly Phe lie Thr 
35 40 45 

Thr Asp Asp Phe Thr Asn Ala Asp lie Leu Glu Ala Thr Tyr Pro Ala 
50 55 60. 

Val Ala Lys Arg Leu Gin Gly Asp Trp He Asp Asp Pro Ala He Pro 
65 70 75 80 

He Val Thr Gly Phe Leu Gly Lys Gly Trp Lys Ser Cys Ala Val Thr 
85 90 95 

Thr Leu Gly Arg Gly Gly Ser Asp Leu Thr Ala Thr Thr He Gly Lys 
100 105 110 

Ala Leu 



<210> 11 

<211> 847 

<2i2> DNA 

<213> Oryza sativa 

<400> 11 

ctccccccag ggtggggagg gagcagcagt 
gagggaggtg ttcgaggagg aggggattgg 
ttgtcctcaa caaggacgac gcggcgtcgg 
ggttcaccgt: cgccatgaag ttcggcgggt 



atctcgcgtg cgcggcggcg gcgaggccgg 60 
tggtgcggtg ccagagcggg gcggcggcgg 120 
tggccgccgc cgccgcctcc tccgcgacgg 180 
cgtcggtggc gtcggcggag cggatgcggg 24 0 
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aggtggccga tctcatactc agcttccccg aggagactcc cgttgttgtt ctctccgcca 300 
tggggaagac caccaataac ctcctcctgg ccggagagaa ggctgtcagc tgcggcgccc 360 
cgaaggcgtc tgaaattccc gagctcgcag ttatcaagga gctccatgtt aggactattg 420 
atgagcttgg attggataga tcgattgttt caggtttatt ggaagaattg gaacaacttc 480 
ttaagggtgt tgctatgatg aaagaactaa ctcctaggac acgggattac cttgtttcct 54 0 
tcggtgaatg catgtctaca agaatatttg ctgcatattt gaataaactt gggaaaaagg 600 
ctcggcagta tgatgcattt gatattggct ttataactac tgatgatttc acaaatgcgg 660 
acattcttga agcgacatat cctgctgttg caaagaggtt acagggtgat tggattgacg 720 
accctgctat tcctatagtt actggtttcc ttggaaaagg atggaaatca tgtgctgtca 780 
ccactttagg cagaggtggc agcgacttga ctgctaccac cattggcaaa gcgttgcgga 84 0 
cgcgtgg 847 



<210> 12 
<211> 281 
<212> PRT 

<213> Oryza sativa 



<400> 12 

Pro Pro Arg Val Gly 
1 5 

Ala Arg Pro Gly Gly 
20 

Cys Gin Ser Gly Ala 
35 

Ser Val Ala Ala Ala 
50 

Met Lys Phe Gly Gly 
65 

Val Ala Asp Leu lie 
85 

Leu Ser Ala Met Gly 
100 

Lys Ala Val Ser Cys 
115 

Ala Val lie Lys Glu 
130 



Arg Glu Gin Gin Tyr Leu 
10 

Arg Cys Ser Arg Arg Arg 
25 

Ala Ala Val Val Leu Asn 
40 

Ala Ala Ser Ser Ala Thr 
55 

Ser Ser Val Ala Ser Ala 
70 • 75 

Leu Ser Phe Pro Glu Glu 
90 

Lys Thr Thr Asn Asn Leu 
105 

Gly Ala Pro Lys Ala Ser 
120 

Leu His Val Arg Thr lie 
135 



Ala Cys Ala Ala Ala 
15 

Gly Leu Val Val Arg 
30 

Lys Asp Asp Ala Ala 
45 

Gly Phe Thr Val Ala 
60 

Glu Arg Met Arg Glu 
80 

Thr Pro Val Val Val 
95 

Leu Leu Ala Gly Glu 
110 

Glu lie Pro Glu Leu 
125 

Asp Glu Leu Gly Leu 
140 



Asp Arg Ser lie Val Ser Gly Leu 
145 150 

Lys Gly Val Ala Met Met Lys Glu 
165 

Leu Val Ser Phe Gly Glu Cys Met 
180 



Leu Glu Glu Leu Glu Gin Leu Leu 
155 160 

Leu Thr Pro Arg Thr Arg Asp Tyr 
170 175 

Ser Thr Arg lie Phe Ala Ala Tyr 
185 190 



Leu Asn Lys Leu Gly Lys Lys Ala Arg Gin Tyr Asp Ala Phe Asp lie 
195 200 205 

Gly Phe He Thr Thr Asp A^p Phe Thr Asn Ala Asp He Leu Glu Ala 
210 215 220 

10 
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Thr Tyr Pro Ala Val Ala Lys Arg 
225 230 

Pro Ala lie Pro lie Val Thr Gly 
245 

Cys Ala Val Thr Thr Leu Gly Arg 
260 

Thr lie Gly Lys Ala Leu Arg Thr 
275 280 



Leu Gin Gly Asp Trp lie Asp Asp 
235 240 

Phe Leu Gly Lys Gly Trp Lys Ser 
250 255 

Gly Gly Ser Asp Leu Thr Ala Thr 
265 270 

Arg 



<210> 13 
<211> 646 
<212> DNA 

<213> Triticum aestivum 
<220> 

<221> unsure 
<222> (289) 

<220> 

<221> unsure 
<222> (329) 

<220> 

<221> unsure 
<222> (393) 

<220> 

<221> unsure 
<222> (435) 

<220> 

<221> unsure 
<222> (551) 

<220> 

<221> unsure 
<222> (582) . . (583) 

<220> 

<221> unsure 
<222> (616) 

<220> 

<221> unsure 
<222> (626) 

<220> 

<221> unsure 
<222> (632) 

<220> 

<221> unsure 
<222> (637) 
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<220> 

<221> unsure 
<222> (640) 

<400> 13 

ggcggtgagc tgcggcgccc ccaaggcgtc 
gctccatctc aggaccatcg atgagcttgg 
ggacgagttg gagcaactgc tcaagggtgt 
acgagattac cttgtttcct ttggtgaatg 
gaataaacta gggaagaagg cacgacagta 
tggacgattt ccacaaatgc cgatatccnc 
acatgggaat tggttgatga ccctgctatc 
gaacttgtgc ggcanaactt aggaaggggc 
cctggggtta agaaaatcag gttggaagat 
aaaccggaca ntaccactta ctttgtaggg 
tcatcacacc aggagngacc cattcntaaa 



ggaaatctac gagctcgccg tcatcaagga 60 
cctagatagc tccattgttt caggtttttt 120 
tgctatgatg aaagagctga ctcttaggac 180 
catgtctaca agaatatttt ctgcatattt 240 
tgatgctttt gatcttggnt ttataaccac 300 
gaacaactta tcctgctgtt gcaaagagct 360 
ccnatatgac ggttcccttg ggaagggatg 420 
ggaatgactt gacggcacaa ccatgggaaa 480 
gtaacggttt tgactgtgat caatattatc 540 
accgaacttc tnntttggaa agtttgacca 600 
cnaaacntcn cccgga 64 6 



. 


<210> 
<211> 
<212> 
<213> 


14 

146 

PRT 

Triticum 


p 


<220> 
<221> 
<222> 


UNSURE 
(110) 


M 
id 

E 


<220> 
<221> 
<222> 


UNSURE 
(131) 


o 

Q 

iU 


<220> 
<221> 
<222> 


UNSURE 
(145) 




<400> 14 
Ala Val Ser Cys 
1 



.y /u.a fro hys Ala Ser Glu lie Tyr Glu Leu Ala 
5 10 15 

Val He Lys Glu Leu His Leu Arg Thr He Asp Glu Leu Gly Leu Asp 
20 25 30 

Ser Ser He Val Ser Gly Phe Leu Asp Glu Leu Glu Gin Leu Leu Lys 
35 40 45 

Gly Val Ala Met Met Lys Glu Leu Thr Leu Arg Thr Arg Asp Tyr Leu 
50 55 60 

Val Ser Phe Gly Glu Cys Met Ser Thr Arg He Phe Ser Ala Tyr Leu 

70 75 80 

Asn Lys Leu Gly Lys Lys Ala Arg Gin Tyr Asp Ala Phe Asp Leu Gly 
85 90 95 

Phe He Thr Thr Gly Arg Phe Pro Gin Met Pro He Ser Xaa Asn Asn 
100 105 110 

Leu Ser Cys Cys Cys Lys Glu Leu His Gly Asn Trp Leu Met Thr Leu 
115 120 125 
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Leu Ser Xaa Tyr Asp Gly Ser Leu Gly Lys Gly Trp Asn Leu Cys Gly 
130 135 140 

Xaa Thr 
145 



<210> 15 
<211> 1658 
<212> DNA 

<213> Triticum aestivum 
<400> 15 

ttcggcacga gggcggtgag ctgcggcgcc 
gtcatcaagg agctccatct caggaccatc 
tcaggttttt tggacgagtt ggagcaactg 
actcttagga cacgagatta ccttgtttcc 
tctgcatatt tgaataaact agggaagaag 
tttataacca ctgacgattt cacaaatgcc 
gcaaagaggc tacatggaga ttggattgat 
cttgggaagg gatggaaatc ttgtgcggtc 
accgctacaa ccattggcaa agccttgggg 
gacggtgtgt tgacgtgtga tccaaatatt 
acttttgatg aggcagctga acttgcttat 
atgcgaccag ccagggaagg tggtatccca 
gcacctggca ctgtgatcac taaaacaaga 
gtcctgaaat caaatattac catgctggat 
ggctttctag caaaggtctt ctcaatattt 
gctactagtg aagtcagcat atcattgaca 
ttgatccagc aggagcttga tcatgtagtt 
ctcctacagc acagatcaat catttccctg 
cttgagaagg cgttcaatgt tctacgcaga 
ggggcgtcca aggtgaacat ctccttggtg 
caagccctcc actcggcatt ctttgagaac 
cttgcgcaga agagggctcc agtcctagta 
tcgacgtcgc ttttttctac ttccagcaac 
ttcgaccttg gattatttag gccacctgag 
tggtgttgta agagtgagca gcatgattct 
tgtatgtgat tgtgaggcgt cctacttgct 
acttatcctt gggtgtcttc taccaaatac 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



cccaaggcgt cggaaatcta cgagctcgcc 60 
gatgagcttg gcctagatag ctccattgtt 120 
ctcaagggtg ttgctatgat gaaagagctg 180 
tttggtgaat gcatgtctac aagaatattt 240 
gcacgacagt atgatgcttt tgatcttggc 300 
gatattctcg aagcaactta tcctgctgtt 360 
gaccctgcta ttcctatagt gactggtttc 420 
acaacgttag gaaggggcgg cagtgacttg 4 80 
ttaagagaaa ttcaggtttg gaaggatgta 540 
tatgcaaacg cggtaccagt accctacttg 600 
tttggtgcac aggttttgca tccccaatcc 660 
gttcgagtga agaactcata taaccgtcat 720 
gatatgcgca agagcatatt aaccagcatt 780 
atagtgagca caaggatgct cggacagtat 84 0 
gaagatttgg gtatctctgt tgattctgtg 900 
ctagatccat caaaactgtg gagtcgtgaa 960 
gaagagcttg aaaagattgc ggttgttcat 1020 
atagggaatg tgcagagatc gtctctgatt 1080 
aatggtgtta atgttcagat gatttcgcaa 114 0 
gtgaatgaca gcgaggcgaa gcagtgcgtg 1200 
ggtttcttgt cagaagtaga ggaagcggac 1260 
agctcgaatg gtgccatcaa cggaaactag 1320 
ggatgcgccg ttcttaggtt aagagggtga 1380 
ctgattcatt ggtgttgcac gagctatcat 1440 
tcgagtgcta gcatatggta gcccaatcaa 1500 
gaacttaacc attgtgagga gcccctatga 1560 
taaatagtat gtgtgttgtt cctccaaaaa 1620 
aaaaaaaa 1658 



<210> 16 
<211> 439 
<212> PRT 

<213> Triticum aestivum 
<400> 16 

Phe Gly Thr Arg Ala Val Ser Cys Gly Ala Pro Lys Ala Ser Glu lie 
1 5 ■ 10 15 

Tyr Glu Leu Ala Val lie Lys Glu Leu His Leu Arg Thr lie Asd Glu 
20 25 30 

Leu Gly Leu Asp Ser Ser lie Val Ser Gly Phe Leu Asp Glu Leu Glu 
35 40 45 

Gin Leu Leu Lys Gly Val Ala Met Met Lys Glu Leu Thr Leu Arg Thr 
50 55 60 
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Arg Asp Tyr Leu Val Ser Phe Gly Glu Cys Met Ser Thr Arg lie Phe 
65 70 75 80 

Ser Ala Tyr Leu Asn Lys Leu Gly Lys Lys Ala Arg Gin Tyr Asp Ala 
85 90 95 

Phe Asp Leu Gly Phe lie Thr Thr Asp Asp Phe Thr Asn Ala Asp lie 
100 105 110 

Leu Glu Ala Thr Tyr Pro Ala Val Ala Lys Arg Leu His Gly Asp Trp 
115 120 125 

lie Asp Asp Pro Ala lie Pro lie Val Thr Gly Phe Leu Gly Lys Gly 
130 135 140 

Trp Lys Ser Cys Ala Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Leu 
145 150 155 160 

Thr Ala Thr Thr He Gly Lys Ala Leu Gly Leu Arg Glu He Gin Val 
165 170 175 

Trp Lys Asp Val Asp Gly Val Leu Thr Cys Asp Pro Asn He Tyr Ala 
180 185 190 

Asn Ala Val Pro Val Pro Tyr Leu Thr Phe Asp Glu Ala Ala Glu Leu 
195 200 205 

Ala Tyr Phe Gly Ala Gin Val Leu His Pro Gin Ser Met Arg Pro Ala 
210 215 220 

Arg Glu Gly Gly He Pro Val Arg Val Lys Asn Ser Tyr Asn Arg His 
225 230 235 240 

Ala Pro Gly Thr Val He Thr Lys Thr Arg Asp Met Arg Lys Ser He 
245 250 255 

Leu Thr Ser He Val Leu Lys Ser Asn He Thr Met Leu Asp He Val 
260 265 270 

Ser Thr Arg Met Leu Gly Gin Tyr Gly Phe Leu Ala Lys Val Phe Ser 
275 280 285 

He Phe Glu Asp Leu Gly He Ser Val Asp Ser Val Ala Thr Ser Glu 
290 295 300 

Val Ser He Ser Leu Thr Leu Asp Pro Ser Lys Leu Trp Ser Arg Glu 
305 310 • 315 320 

Leu He Gin Gin Glu Leu Asp His Val Val Glu Glu Leu Glu Lys He 
325 330 335 

Ala Val Val His Leu Leu Gin His Arg Ser He He Ser Leu He Gly 
340 • 345 350 

Asn Val Gin Arg Ser Ser Leu He Leu Glu Lys Ala Phe Asn Val Leu 
355 360 365 

Arg Arg Asn Gly Val Asn Val Gin Met He Ser Gin Gly Ala Ser Lys 
370 375 380 

14 
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Val Asn lie Ser 
385 

Gin Ala Leu His 



Glu Glu Ala Asp 
420 

Asn Gly Ala lie 
435 



Leu Val Val Asn 
390 

Ser Ala Phe Phe 
405 

Leu Ala Gin Lys 



Asn Gly Asn 



Asp Ser Glu Ala 
395 

Glu Asn Gly Phe 
410 

Arg Ala Pro Val 
425 



Lys Gin Cys Val 
400 

Leu Ser Glu Val 
415 

Leu Val Ser Ser 
430 



m 



<210> 17 

<211> 564 

<212> PRT 

<213> Glycine max 

<400> 17 

iyiet Ala Ser Ala Leu Gin Gin Leu Gin Gly Val Gin Gly Lys Leu Ala 
15 10 15 



yj Val Ser Met Ser Val Arg Arg Ser Leu His His Cys Lys Ser Gin lie 

O 20 25 30 



Gly Phe Ala Ala Leu Gly Ala Pro Val Cys Ala Arg Arg Val Trp Gly 
35 40 45 

Asn Arg Val Ala Phe Ser Val Thr Thr Cys Lys Ala Ser Thr Ser Asp 
50 55 60 



Q Val He Glu Lys Asn Ala Thr Glu Asn Gly Met Val Ser Ser Glu Gly 

Hi 70 75 80 

Pi 

ri Glu Thr Ser Phe Thr Cys Val Met Lys Phe Gly Gly Ser Ser Val Ala 

85 90 95 

Ser Ala Asp Arg Met Lys Glu Val Ala Thr Leu He Leu Ser Phe Pro 
100 105 110 

Glu Glu Arg Pro He Val Val Leu Ser Ala Met Gly Lys Thr Thr Asn 
115 120 125 

Lys Leu Leu Leu Ala Gly Glu Lys Ala Val Ser Cys Gly Val He Asn 
130 135 140 

Val Ser Ser He Glu Glu Leu Cys Phe He Lys Asp Leu His Leu Arg 
=^45 150 155 160 

Thr Val Asp Gin Leu Gly Val Asp Gly Ser Val He Ser Lys His Leu 
165 170 175 

Glu Glu Leu Glu Gin Leu Leu Lys Gly He Ala Met Met Lys Glu Leu 
180 185 190 

Thr Lys Arg Thr Gin Asp Tyr Leu Val Ser Phe Gly Glu Cys Met Ser 
195 200 205 
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Thr Arg lie Phe Ala Ala Tyr Leu Asn Lys lie Gly Val Lys Ala Arg 
210 215 220 

Gin Tyr Asp Ala Phe Glu lie Gly Phe lie Thr Thr Asp Asp Phe Thr 

225 230 235 240 

Asn Ala Asp lie Leu Glu Ala Thr Tyr Pro Ala Val Ala Lys Arg Leu 
245 250 255 

His Gly Asp Trp Leu Ser Asp Pro Ala lie Ala lie Val Thr Gly Phe 
260 265 270 

Leu Gly Lys Ala Arg Lys Ser Cys Ala Val Thr Thr Leu Gly Arg Gly 
275 280 285 

Gly Ser Asp Leu Thr Ala Thr Thr lie Gly Lys Ala Leu Gly Leu Pro 
290 295 300 

Glu lie Gin Val Trp Lys Asp Val Asp Gly Val Leu Thr Cys Asp Pro 

305 310 315 320 

^ Asn lie Tyr Pro Lys Ala Glu Pro Val Pro Tyr Leu Thr Phe Asp Glu 

^ 325 330 335 

Ala Ala Glu Leu Ala Tyr Phe Gly Ala Gin Val Leu His Pro Gin Ser 
340 345 350 

H Met Arg Pro Ala Arg Glu Ser Asp He Pro Val Arg Val Lys Asn Ser 

Ly 355 360 365 



fij 



Tyr Asn Pro Lys Ala Pro Gly Thr Leu He Thr Lys Ala Arg Asp Met 
370 375 380 

Ser Lys Ala Val Leu Thr Ser He Val Leu Lys Arg Asn Val Thr Met 
385 390 395 400 

Leu Asp He Ala Ser Thr Arg Met Leu Gly Gin Tyr Gly Phe Leu Ala 
405 410 415 

Lys Val Phe Ser He Phe Glu Glu Leu Gly He Ser Val Asp Val Val 
420 425 430 

Ala Thr Ser Glu Val Ser Val Ser Leu Thr Leu Asp Pro Ser Lys Leu 
435 440 445 

Trp Ser Arg Glu Leu He Gin Gin Ala Ser Glu Leu Asp His Val Val 
450 455 460 

Glu Glu Leu Glu Lys He Ala Val Val Asn Leu Leu Gin Asn Arg Ser 
465 470 475 480 

He He Ser Leu He Gly Asn Val Gin Arg Ser Ser Leu He Leu Glu 
485 490 495 

Arg Leu Ser Arg Val Leu Arg Thr Leu Gly Val Thr Val Gin Met He 
500 505 510 

Ser Gin Gly Ala Ser Lys Val Asn He Ser Leu Val Val Asn Asp Ser 
515 520 525 
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Glu Ala Glu Gin Cys Val Arg Ala Leu His Ser Ala Phe Phe Glu Ser 
530 535 540 

Glu Leu Ser Glu Leu Glu Met Asp Tyr Lys Asn Gly Asn Gly Ser Val 
545 550 555 560 

Asp Glu Leu Ser 



LJ 



<210> 18 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic oligonucleotide 

<400> 18 

ctctctgcca tggggaa 17 



'4j 
□ 


<210> 
<211> 
<212> 
<213> 


19 
27 
DNA 

Artificial Sequence 








W 

i - 


<220> 
<223> 


Description of Artificial 


Sequence 


: Synthetic 


oligonucleotide 




<400> 19 

gactggtacc tcagcccacg agtaggt 






27 


n 
D 


<210> 
<211> 
<212> 
<213> 


20 
23 
DNA 

Artificial Sequence 










<220> 
<223> 


Description of Artificial 


Sequence 


: Synthetic 


oligonucleotide 




<400> 20 

gactccatgg agggattggg gga 






23 




<210> 
<211> 
<212> 
<213> 


21 
19 
DNA 

Artificial Sequence 










<220> 
<223> 


Description of Artificial 


Sequence 


.•Synthetic 


oligonucleotide 




<400> 21 

gttttcccca tggcagaga 






19 




<210> 
<211> 
<212> 
<213> 


22 
32 
DNA 

Artificial Sequence 
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<220> 

<223> Description of Artificial 

<400> 22 

ttagtgtttc tgtgttactt gatccatcaa 

<210> 23 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 23 

ctttgatgga tcaagtaaca cagaaacact 

<210> 24 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 24 

gactccatgg caatcccagt gcg 



Sequence : Synthetic oligonucleotide 



Sequence: Synthetic oligonucleotide 



Sequence : Synthetic oligonucleotide 

23 



18 



